Acute liver acetaminophen toxicity in rabbits and the use of antidotes: a metabonomic approach in serum.
The metabonomic approach has been widely used in toxicology to investigate mechanisms of toxicity. In the present study alterations in the metabolic profiles, monitored by (1)H-NMR spectroscopy, on serum samples in acetaminophen (APAP)-induced liver injury in rabbits were examined. Furthermore, the effect of the established antidote N-acetylcysteine (NAC) and the proposed antidotes silybinin (SIL), cimetidine (CIM) and SIL/CIM was also investigated. A single dose of APAP (2 g kg(-1) b.w., i.g.) was administered to rabbits and APAP combined with the antidotes SIL, CIM and NAC. Animals were sacrificed at 24 h post-APAP treatment. Healthy untreated animals served as controls. (1)H-NMR spectra of serum samples were acquired and underwent principal component analysis (PCA). Acute liver injury was verified by histopathological examination and the alterations of serum biochemical enzymes AST and ALT. (1)H-NMR spectroscopy revealed variations in the serum metabolic profile of APAP-intoxicated rabbits compared with controls. Co-administration of APAP with NAC, CIM and SIL + CIM seems to ameliorate the metabolic profile of animals compared with simply APAP-treated ones. In this study, the model of APAPinduced liver injury was successfully described using the (1)H-NMR based metabonomic approach in serum. Furthermore, the use of antidotes that reduced the toxic insult was also recorded using this technique. The combination of NMR spectroscopy and PCA is a rapid methodology, capable of detecting alterations in the metabolic profile, and produces adequate models that could be used for the characterization of unknown samples, both experimental and clinical, reinforcing its future use in clinical settings.